Network System and Information Communicating Device with Time Correction 

1 . Technical field 

The present invention relates to a network system and a information 
5 communicating device having a time correction ability, wherein the time correction 
is carried out by automatically correcting a built-in clock in each of information 
communicating devices connected through a communication network. 

2 . Background art 

10 Due to a recent technological development in a microprocessor and a 

networking represented by internet system, the information communicating devices 
v3 such as a personal computer or a portable telephone connected with a communication 
m network are widely used. Although a built-in clock in each device is synchronizing 
'% with a clock in its own device, a time error of the clock in each device usually exists. 
L JJ 15 Therefore, an exact time can't be displayed, and an inconsistency of time among the 
* devices arises when an information is exchanged from device to device through the 

In communication network. 

f q Up to now for example, it is a usual method to correct a time lead or lag 

H manually by hearing a telephone service of a time signal by NTT (a name of the 
20 Japanese telephone and the telegram company). 

However, in this method of making use of the time signal by the 
telephone, it is troublesome for a user to make a manual correction, and is not always 
easy to secure a correctness of time. Moreover, recently a communication through a 
network represented by internet is widely used, and each device is becoming an 
25 element of the network system such as configured with a telephone line., rather than 
a stand— alone device. Under these circumstances, it is very convenient if the clock 
built in each device can be automatically corrected by utilizing the network system 
instead of hearing the time signal by the telephone. 

To cope with the problem, a time correction system utilizing a GPS 
30 satellite is being considered, wherein a GPS means a geographical positioning system. 



A configuration of the time correction system as a prior art is shown in fig. 7. In this 
fig.7 an inputting part 1 is for inputting a GPS data transmitted from the GPS 
satellite, a receiving means 2 is for receiving the GPS data through the inputting part 
1 for obtaining a GPS time, and a data converting means 3 is for converting the GPS 
5 time obtained in the receiving means 2 to an information which is comparable with 
an internal clock. A time generating means 4 is for generating a time as the internal 
clock, and a time displaying means 5 is for displaying the time generated by the time 
generating means 4. A time data comparing and judging means 6 is for comparing 
the time generated by the time generating means 4 with the GPS time, and judges 
10 whether or not a time error exists in the time generating means 4. A time correcting 
means 7 is for correcting a time if the time error exists in the time generating means 
VO 4, and corrects the internal clock by informing the time generating means 4 of the 
[ft time to be corrected. The time correcting means 7 is also provided with a forcible 
v % correcting function 8 for a user to forcibly correct the internal clock. A transmitting 
15 means 9 is for transmitting a time correcting command to an external device such as 
a personal computer connected to the network system, 
y 1 In a system configured as mentioned above, it becomes possible to correct 

? ^ the time by utilizing the network system including a device for receiving a GPS signal, 
.j^ However, in the system of this kind including a host machine for receiving the GPS 
20 signal, an incessant monitoring of a state of GPS and the internal clock is required. 
Therefore, a problem also arises wherein a processing load of the host machine 
becomes high since the time correction command has to be delivered to each device of 
the network system. 

25 Summary of the Invention 

In view of the above, it is the object of the present invention to provide 
a network system and a information communicating device have a time correction 
ability for automatically correcting a built-in clock in each device connected through a 
30 communication network. 
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This invention provides a network system connecting plural information 
communicating devices for communicating information to each other through a 
communication network, each of the information communicating devices comprising: 

a receiving means for receiving information including a first time 
information having a time data attached with a reliability data: and 

a transmitting means for transmitting information including a second 
time information having said first time information attached with a own reliability 
data according to own device to the communication network. 

A feature of the network system, wherein each of plural information 
communicating devices further comprises: 

a time data generating means for generating a own time data of own 

device, 

a time data extracting means for extracting said first time information 
having said time data with said rehability data from said information received by 
said receiving means, 

a time data comparing means for comparing said own time data with 
said time data with said reliability data in said first time information, and 

a time correcting means for correcting said time generating means 
based on a comparison result by said time data comparing means. 

Another feature of the network system, wherein said time data 
comparing means compares said own time data when said time data with said 
rehability data in said first time information is within a predetermined range. 

Further more feature of the network system, wherein said 
communication network includes internet. 

Further more feature of the network system, wherein said 
communication network includes a wireless communication network. 

Further more feature of the network system, wherein said 
communication network includes a wired communication network. 

Further more feature of the network system, wherein information 
including said second time information is transmitted by an E-mail from said 



transmitting means. 

Further more feature of the network system, wherein information 
including said second time information is transmitted using a Web processing from 
said transmitting means. 
5 Further more feature of the network system, wherein said own 

reliability data attached to said first time information is based on a processing time 
required from receiving to transmitting in the information communicating device. 

Further more feature of the network system, wherein said reliability 
data attached to said time data in said first time information is based on the number 
10 of said information communicating devices through which said time data passed. 

Further more feature of the network system, further comprises a time 
j.g data extracting device for extracting said time data transmitted from a GPS satellite, 
[n wherein said time data extracting device transmits a time information including said 
'% time data attached with a reliability data of own device to said information 

15 communicating device. 
« Still further feature of the network system, wherein said information 

m communicating device requests said time data extracting device to transmit 

information including said time data. 
~~ In the network system connecting plural information communicating 

20 devices according to the invention, the time data attached with the reliability is 
received and transmitted through the network device by device, each information 
communicating device can correct own time data vising the received time data 
attached with the reliability data without control of the host machine. 

This invention also provides a information communicating device for 
25 communicating information with other information communicating devices through 
a communication network, the information communicating device comprising; 

a receiving means for receiving information including a first time 
information having a time data attached with a reliability data- and 

a transmitting means for transmitting information including a second 
30 time information having said first time information attached with a own reliability 



data according to own device to the communication network. 

A feature of the information communicating device further comprises- 
a time data generating means for generating a own time data of own 

device, 

5 a time data extracting means for extracting said first time information 

having said time data with said reliability data received by said receiving means, 

a time data comparing means for comparing said own time data 
generated by said time data generating means with said time data with said 
reliability data in said first time information, and 
10 a time correcting means for correcting said time generating means based 

on a comparison result by said time data comparing means. 
v3 The information communicating device according to the invention, can 

§ S correct own time data using the received time data attached with the reliability data 
without control of the host machine. 

i. n Brief Description of the Drawings 

^~ Fig l is an entire network configuration of a network system in an 

20 embodiment 1 according to the present invention. 

Pig. 2 is a configuration of the information communicating device in the 
embodiment 1 according to the present invention. 

Pig. 3 is a flowchart showing an internal function of a processing time 
computing means of the information communicating device in the embodiment 1 
25 according to the present invention. 

Fig. 4 is a flowchart showing an internal processing function of a 
transmitting means of the information communicating device in the embodiment 1 
according to the present invention. 

Pig. 5 is a flowchart showing an internal processing function of a time 
30 data extracting means of the information communicating device in the embodiment 1 



according to the present invention. 

Fig. 6 is a flowchart showing an internal processing function of a time 
data comparing and judging means of the information communicating device in the 
embodiment 1 according to the present invention. 
5 Pig. 7 is a configuration of a time correction system in the prior art. 



Detailed Description of the Preferred Embodiment 



In a car navigation system employing GPS as an example, a three— 
10 dimensional position of a vehicle is determined based on a difference of each arrival 
time of a signal from the plural satellites. According to a time correction ability in this 
invention, only a time component of the signal from satellite is used as a reference of 
a time data. 

Moreover, the GPS time data is not constantly delivered but is distributed 

15 to each device througji a network system when a device having a GPS receiver 
transmits information with a GPS time data attached. In this transmission of 
information, a reliability data for each device is also attached in addition to the GPS 
time to be usable as a judging criterion on a receiving side. 

Hereafter, an embodiment 1 is explained referring to the drawings. 

20 Fig.l is an entire network system configuration having a time correction ability 
according to the present invention. In fig.l a GPS satellite 11 is for transmitting an 
information including the GPS time data from the sky to the ground, a car navigation 
device 12 with a GPS antenna 13 is for receiving information from the GPS satellite 
1 1. The car navigation device 12 acts as a time data extracting device in the network 

25 system shown in fig.l. The network system has plural information communicating 
devices including plural portable telephones 14 and plural servers 17 comprising such 
as personal computers or work stations are connected with a communication network 
such as internet 16. One portable telephone 14 is connected with the car navigation 
device 12 through an adapter 15. An E-mail 18 is transmitted from the car navigation 

30 device 12, an E mail 19 is transmitted from the adapter 15 based on the E-mail 18, 



an E-mail 20 is transmitted from the portable telephone 14 based on the E-mail 19, 
and an E-mail 21 is transmitted from the servers 17 based on the E-mail 20. By an 
internal clock correcting process 22, an internal dock of portable telephone 14 is 
corrected based on the E-mail 19 transmitted from the adapter 15. Furthermore, by 
5 an internal clock correcting process 23, an internal clock of server 17 is corrected 
based on an E mail transmitted from the portable telephone 14 or other servers 17. 

A processing flow of the time correction ability employing a network 
configuration is described in the following. First of all, a correcting process begins 
wherein the E-mail 18 is transmitted by the car navigation device 12 which receives 

10 the GPS time data. The car navigation device 12 acts as the time data extracting 
device including a receiving means, a time data extracting means, a processing time 
computing means and a transmitting means. These receiving means, time data 
extracting means, processing time computing means and transmitting means of the 
car navigater 12 are constructed as same as the receiving means 26, time data 

15 extracting means 27, processing time computing means 29 and transmitting means 
30 respectively, of the information communicating device shown in fig.2. In the car 
navigation device 12, the E mail 18 is transmitted to the adapter 15. In this case, the 
E-mail 18 comprises GPS time ( GPS-TLme ) and a processing time attached, wherein 
the processing time (hereafter, a processing time l) is an elapsed time in the car 

20 navigation system 12 and is computed by the processing time computing means 
before the E-mail 18 is transmitted. Namely, the GPS time is extracted from the GPS 
data in the car navigation device 12 by its time data extracting means, then the 
processing time 1 is attached to the GPS time , and is transmitted as the E-mail 18 to 
the network system by a transmitting means in the car navigation device 12. 

25 When the adapter 15 which received the E-mail 18 from the car navigation 

device 12 transmits the E-mail 18 to the portable telephone 14, the adapter 15 
attaches a processing time 2 to the E-mail 18 to form the E mail 19, wherein the 
processing time 2 is the time required from receiving to transmitting within the 
adapter 15. Similarly, when the portable telephone 14 which received the E-mail 19 

30 from the adapter 15 transmits the E-mail 19 to a specific server on internet, the 




portable telephone 14 attaches a processing time 3 to the E-mail 19 to form the E- 
mail 20 wherein the processing time 3 is a time required from receiving to 
transmitting within the portable telephone 14. 

At this time, the portable telephone 14 having a time displaying function 
5 based on the internal clock separates the GPS time and the reliability data from the 
E-mail 19 received from the adapter 15. Then the portable telephone 14 judges based 
on a comparison between the GPS time with the reliability data and a clock data 
within the portable telephone 14 for correcting the internal clock. 

In the same way, the data is transmitted and received repeatedly from 
10 one server of the servers 17 to the adjacent server of the servers 17 one by one within 
internet 16. Namely, any server of the servers 17 which received an E-mail from the 
precedent server attaches a processing time n, for example, in itself , and transmits 
the time data as the E-mail 2 1 to the next server of the serversl7. 

At this time, each server of the servers 17 are provided with a clock 
15 function based on the internal clock, and separates the GPS time and the reliability 
data ( a processing time 1, 2, • - % n— 1 ) from the received E mail. Then, the GPS time 
and the reliability data are compared with a time data within each server, and judged 
for correcting the internal clock of each server. 

Additionally for example, when the 10 th server attaches its processing 
20 time 10 at transmitting data to the next server, the processing time 10 can be a 
sum of the processing time lto 10 with adding a data to indicate it instead of the 
time of 10 th server only. 

Furthermore in general, the network system in the embodiment 1 can 
be configured to include a wireless network and a wired network besides internet. 
25 Fig. 2 is a configuration of the time correction function of the 

information communicating device in the embodiment 1 according to the present 
invention, and a time correcting method based on an E-mail attached with time 
information in each device is shown. The information communicating device 
reference to fig.2 is each portable telephone 14 or each server 17. In fig.2 a numeral 4, 
30 5, 7 and 6 indicate the same means with those in fig. 7 corresponding to the prior art, 



and the explanation is abbreviated- A communication inputting part 25 is for 
inputting communication information, a receiving means 26 is for receiving 
communication information through the communication inputting part 25, a time 
data extracting means 27 is for extracting a time data from communication 
5 information received by the receiving means26, and a processing time computing 
means 29 is for starting a computation of a processing time when the receiving means 
26 begins to function based on a clock timer 28. a transmitting means 30 attaches a 
computed result in the processing time computing means 29 to received information 
for transmitting to the following device through a communication outputting part 31. 

10 A time data comparing and judging means 32 makes a judgment based on a 
comparison between a time data generated by a time generating means 4 and the 
time data extracted by the time data extracting means 27. 

An explanation is made as to a function in fig.2 in the following. 
Communication information from the communication inputting part is obtained by 

15 the receiving means 26, and the time data is extracted by the time data extracting 
means 27. On the other hand, as soon as the receiving means 26 begins to function, 
the processing time computing means 29 starts calculating the processing time using 
the clock timer 28. Received information is attached with a computed result in the 
processing time computing means 29, and transmitted by the transmitting means 30 

20 to the following device through the communication outputting part 31. 

A time generated by the time generating means 4 is used in the time 
displaying means 5 and is displayed. And the time data comparing and judging 
means 32 compares the time data generated by the time generating means 4 with 
the time data extracted by the time data extracting means 27, and judges a time 

25 error of the internal clock. And if the time error is judged to exist in the internal clock, 
it is corrected by the time correcting means 7, the result is notified to the time 
generating means 4, and the internal clock is corrected Here, the time correcting 
means 7 is provided with a forcible correcting function 8 for a user to forcibly correct 
the internal clock. 

30 From now on, an explanation of a processing flow is made using a flow 




chart concerning the processing time computing means, the transmitting means, the 
time data extracting means and the time data comparing and judging means. 

Fig. 3 is a flowchart showing an internal function of the processing time 
computing means 29 of the information communicating device in the embodiment 1 
5 according to the present invention. In step 301 the processing time computing means 
29 is called up when the receiving means 26 starts receiving a signal in step 310. In 
step 302 the processing time computing means 29 records a value of the clock timer 
28 as the first called— up time when it is called up by the receiving means 26 with a 
unique identification number ( so called ID ) in communication information. Then in 

10 step 303 a present value of the clock timer 28 is kept being recorded with ID at all 
times. When information is transmitted from the transmitting means 30, the 
processing time computing means 29 is called up with ID in step 320, and records a 
value of the clock timer at this moment as the last time in step 304. Then in step 305, 
the processing time is computed from a obtained result in step 304 and step 302, and 

15 a processing ends in step 306. 

Pig. 4 is a flowchart showing an internal processing function of a 
transmitting means 30 in fig. 2. Every time the transmitting means 30 is called up by 
the receiving means 26 in step410, a transmitting process is started in step 401. In 
step 402, the transmitting means 30 obtains a receiving data with ID from the 

20 receiving means 26, and a processing advances to step 403. In step 403, ID is given to 
the processing time computing means 29, and the processing time corresponding to 
ID is obtained from the processing time computing means 29. Then in step 404, the 
processing time corresponding to ID is attached to a predetermined format of the 
receiving data corresponding to ID, and a processing goes to step 405. In step 405, the 

25 receiving data with ID attached is transmitted to the following device, and the whole 
process of the transmitting process is finished in step 406. 

Fig. 5 is a flowchart showing an internal processing function of a time 
data extracting means 27 in fig.2. In step 501 a processing is started when the time 
data extraction means 27 is called up by the receiving means 26 in step 510. In step 

30 502 the receiving data with ID is obtained from the receiving means 26 and a 



processing advances to the next step. Namely, in step 503 a time data block 
concerning the time data is extracted from a predetermined format of the receiving 
data. Then, in step 504 the time data block is memorized and informed to the time 
data comparing and judging means 32, and a processing ends in step 505. 
5 Pig. 6 is a flowchart showing an internal processing function of a time 

data comparing and judging means 32 in fig.2. In step 601 a processing is started 
when the time data comparing and judging means 32 is called up by the time data 
extracting means 27 in step 620. In step 602 the time data block with ID is obtained 
and a processing goes to step 603, wherein the time data block is separated into the 
10 GPS time and a processing time block. In step 604 a passed time is computed and 
memorized, wherein the passed time is an elapsed time until the device receives the 
GPS data transmitted from the precedent device and is computed from the data of 
m the processing time in each precedent device recorded in the processing time block. In 
step 605, a fixed value of the passed time as the reliability data until the device gets 
l jj 15 the received data and an actual passed time in this device obtained in step 604 are 
f compared and judged. Namely, if the actual passed time in the device is out of scope 

[ft of the fixed value as the reliability data, a processing ends in step 630,and otherwise, 
Iq the processing transfers to step 606. In step 606 the number of a passed processing 
H until the receiving data is received in the device is computed and memorized from a 
20 processing time data recorded in the processing time block corresponding to each 
device. In step 607 a fixed value of the number of the passed processing as the 
reliability data until the device gets the received data and the actual number of the 
processing obtained from the receiving data are compared and judged Namely, if the 
actual number of the passed processing in the device is out of scope of the fixed value 
25 of the number of the passed processing as the reliability data, a processing ends in 
step 640, and otherwise, the processing transfers to step 608. 

In step 608, if both the actual passed time obtained in step605 and the 
actual passed number respectively obtained in 606 are within a scope of the fixed 
values of the passed time and the passed number as the reliability data obtained, the 
30 time data block obtained in step 603 is judged to be reliable, and a present time is 



12 



acquired from the time generating means 4 in the device. 

In step 609, the time data taking account of the GPS time and the 
passed time in the device itself is computed and recorded from the time data block in 
the received data- 
in step 610, a time difference between the time acquired in step 608 
and the time obtained in step 609 is computed. In step 611a fixed value of the time 
difference required to correct a time in the device and the time difference obtained in 
step 610 are compared and judged. A processing ends in step 650 if the time 
difference obtained in step 610 is out of scope of the fixed value of the time difference, 
and otherwise, a necessity for correcting a time is informed to the time correcting 
means 7. 

Then, the time correcting means 7 instructs the time generating means 
4, whereby the time in the time generating means is to be corrected based on the time 
data obtained in step 609 in the time data comparing and judging means 32. 

Furthermore, the number of the passed processing is usable instead of the 
passed time of the processing as the reliability data. In that case, a constant value of 1 
usually can be added to the number of the passed processing in the received data for 
transmitting, and a usability of the number of the passed processing received can be 
judged based on whether or not the number is no larger than, for example, 10 as a 
regulated. 

In addition, an increased volume of the accumulated data is avoidable by 
not transmitting the time data if the reliability data exceeds, for example, the 
predetermined value of 20. 

In the embodiment 1 of the time correction system according to the 
present invention, it is not necessary for the host machine such as the car navigation 
system 12 capable of receiving the GPS data including the time through the GPS 
antenna 13 to make an incessant monitoring of GPS and the internal clock. Moreover, 
the host machine is not required to command for correcting time to each device on the 
network system. Namely, a time correction of the internal clock in each device on the 
network system is automatically executed, and accordingly a processing load of the 
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host machine is alleviated. Furthermore, as a dedicated data transmission and 
reception for the time correction is unnecessary, the time correction becomes possible 
in a format of the E-mail or a Web processing. 

Moreover, as the reliability data is attached to the GPS time data, each 
device can judge a validity of the time data in correcting the internal clock and an 
erroneous correction is avoidable. 

Furthermore, a wired or a wireless network as well as internet is 
applicable to the system explained so far. A versatility of configuring the system 
configuration equivalent to the time correction system, heretofore, explained 

Furthermore, the time correction in each server is possible based on an 
answer from the host machine for a time inquiry from each server as a transmitted 
data from the host machine can be configured to include the time data. 



